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1 
This iiïvention relates fo a traCtor and mOre 
partiCularly fo a traetOr of t-he agrfcultural type. 
AgricultUrgl trators ,fall irito two .geleral 
classes: rlïhe 'four-vheeled or narrow trea'd trac- 
tor; and the'trïcycle type or wide=trea'd tracor. 
The present ïver/tion ïs concerned .particularly 
with a tricyCle type tractor Cd ,Che ,]orircipal 
object oï the inveîlçioñ is fo-improve the rea-r 
end construction 0 sùch tractOr, paricularly 
wih reSpeCt to the adj,ugtbility oZ 'the treads of 
the r ear taction;wheelS. 
Alghough .ail tricyC]e itraCors are eïrally 
alike in that each includes a,longfuïilrlal nar- 
row body carr]ed on.a sterable'frnt ;ruck and 
laterally adjustablë, relïtive!y,Wi'dely sPcl ear 
traction whee]s, here are .some major differ- 
ences in the cCrStrùc'tion kIth respect 'fo 
manner in which adjustment o: the tracgion 
wheel treads is. accomDiiShed. OEn oîe 'ype o 
tractor the rear xle cönstru¢tïon s .of the so- 
called Straight:hrough type; tha- is to say, the 
traCtor includes a, pair dr cooEXial 0P, posite!y ëx- 
tending dïVe gles on each f vh]ch s mound 
a re!atively large traction wheël. Vrition in 
tread is acCOmpliShed b y sliding the wheels axi- 
ally on the axles. In another %yp oi[ £ricyCle 
tractor, the regr body construction incudes a 
transverse axle Structure ïhavig respectively 
the Outer en,fs threol "dePending/heusing por- 
tions on each of "which is 'carried a relatively 
shoYt tranSVerse Irive axle "for 'the mounting ,.of 
a traction wheel. In a traetor/Of the'latter type 
the raCtiOn wheels may "be made-somewhat 
smaller, inasmuc-h ,as the depending housings 
lower the vheel xis. lin/addition: fo permftting 
the use of smaller traction wheels, a tructor' of 
the type .having depending ale housiîgs i has 
another, advantage; fo wit,"the"depen'dig.-hous- 
ings ]rovide for the se of re'duction, gearing.con- 
tained within these:houSings-instea'd, of ,in the 
transmission and differentlal casings, hus re- 
ducing the size of Che :rnsmissin and .differ- 
ential gears. For rowcropoperation--which::is 
the primary use of a tricycle type tractor--crop 
clearance is obtained, i-n 'he rgt mën-iorfed .type 
of tractor by means :o the rela:tivty hïgh 
straight-through axle structure,  and -crop- 
ance in the secondtype of-trctor is'obtained-by 
me of the archedconstruction .providei:.by 
the intermediate axE.le (housings and.Jhe 'e!eposite 
depending housings. 
In a 'tracor'of the :ype tmvi.ng depeing 
housings- it- has..heretòfore 'been ecessry/.in or- 
'dot to'obtafn proper crop clearance, :to space the 
depending housings relatively widely apart and 

S TATES PAT EN T IOF FIC E 
2,601,553 
TRACTOI ]EAI AXLE FOI CIOP 
ICLEAIANCE 
'Wiiiard I. Nordenson, lock Island, III., assignor 
o Deere Manufacturing Co., Dubuque, .Iowa, a 
corporation of Iowa 
 ApPlication Match 6, 1958, SerialNo. 13,491 
10 Claims. (CI. 18075) 
2 
to provide 'wheels having offset and removable 
hub .portions to accommodate tread varia-tions. 
OEn such tractor, even though the desired tread 
variation is btainable, ,'the depending housings 
5 were round in.many cases .tointerfere with crops 
,plnted in relalively widely spaced rows. 
cording fo the presentinvention, if is a-n impor- 
tant feature to provide a 'tractor ,of the type 
haviDg dependin, ghousin.gs but in which the do- 
l0 pendinghousings 'are: located cl0sely 'adjacent the 
trctor main.body Structure; in other words, these 
hov, sings are remote from rather than close to 
the tra-cti0n wheeis. If is an important object 
of he invention to space these housings laterally 
15 aparton the order, Of the relatively narr.ow width 
ot the, trCt0r  bedy, so tha't there is, provided be- 
low the rear.portion of 'the tractor a relatively 
nrïow longitudinaly extending clearance space 
ortunnel by means o '.which or.op clearance can 
20 be obtained, especiily when the tractor la pro- 
vided with a wde tread high clearance front axle, 
Whichïs :nbt,n uncommonpractice, in the plant- 
ing nd cuItivtion oï cërtain crops. 
,OthC importan't,objects .of he invêr/tion re- 
25 ,late to the provisionlof: An ,improFed depend- 
.ing housing structure 'hat. is Of, such design that 
 it maybe ,used interchangeàbly between .the right 
, hand andleft hand.sides ofthe tractor;, improved 
housing structure including a ,member which 
30 serves ,fo jóurnsl ,part Of the tractor diving 
.mechanism nd»which. i.n addition provides pilot 
means.for facilitating,the,mounting of the 
 pending, housing, structure on the tzactor. body; 
:a ,nevel .lbricating means di],ected particularly 
35 to a ,system, for:.pr.eyen,ti.ng the escape, of ,lCri- 
.-cant ,f.rom ;the.geazhosimg-to n asseciated .brake 
,mechnism housin.g; ,-adequate bearing structure 
fe a-ccommedatig :the relativel-y.-long .drive axle 
that is pecutiar:,te: the,tecatien ard structure, of 
40 
£he dependhg,husngs; !and other :features that 
,cntrbuçe toAow :mnufacttu.ng-costs and :effi- 
.ciency óf  epèçaion of,.,:tzac£ors i,n general. 
The :feregoing aïd iother 'important òbj ects /and 
45 ,,,de,if, able features iherent in,and encomPassed 
bY:,the:inenion'(wi!L:.becme:::lparent to ,thóse 
-sM'lled nïthe arh:as,a :c0mplete,,disclosure. oîthe 
,-inveni0n..is mde.:ia -Vhe: OEolloving detai.led :de . 
:scription, alen an conjunctio with the. a,ccom- 
50 ïpanng sheet .of dravings .w-herein «theze ,is 
shown, by way of example, a :preeïred fcwm of 
 the..inention. 
,in: tle drvngs: 
-FiguTe l':îs:a genèrsl :.pll Yiew ,of the trctor; 
55 Figure 2 is a general side elevational view of 
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the tractor with the right hand traction wheel 
removed; 
Figure 3 is a ïear end elevational view, on a 
slightly reduced scale, of the tractor; 
Figure 4 is an enlarged fragmentarY tïansverse 
sectional view showini the rear portion of the 
transmission and differential casing and the left 
hand depending housini, the section being cut 
through several planes, as indicated by the line 
--4------ of Figure 2; 
Figure 5 is a side elevation view showing the 
leît hand side of the transmission and difïeren- 
tial casing, the figure being s!ightly enlarged with 
respect to Figure 2 and stigl]tly reduced with re- 
spect to Figure 4; 
Figure 6 is a sectional view taken through a 
plane including the line --6 of Figure 4 and 
showing the inside face of the !eït hand depend- 
ing housing structure; and 
Figure 7 is a îragmentary end view, as viewed 
along the line 7--7 in Figure 6 and showing one 
of the mounting pads on the depending hous- 
ing structure. 
The tractor in general is somewhat similar in 
appearance fo presntly known agricultural trac- 
tors, with the exception of differences to be 
pointed out below. The tractor includes a lon- 
gitudinal relatively narrow body ruade up of a 
rear transmission and differential casing , an 
intermediate propeller shaft and clutch housing 
2! and a forwardly located internal combustion 
engine 22. The body further includes a grille 
and hood structure 2 behind which is located 
an operator's seat 2g, which is here shown as 
being directly above a power control housing 2 
at the rear end portion of the transmission and 
differential casing 2. The ïorward end of the 
body is carried on a sterable front wheel struc- 
ture 2S which may be operated in the conven- 
tional manner by means of u steering wheel 2. 
located adjacent the seat 
The rear end of the tractor body includes a 
rear axle structure ruade up of right hand and 
leït hand housing structures, designated general- 
ly by the numerals 3} and 3, respectively. The 
right hand housing structure journals a trans- 
verse drive axle . on which is mounted a right 
hand traction wheel . The left hand axle 
structure ! journals a transverse drive axle 
on which is mounted a left hand traction wheel 
3. The power control housing 25, which may 
be of any well known construction, is here shown 
as including a transverse rockshaft structure $$ 
af opposite ends of which are power lift arms . 
The tractor is shown as equipped with a drawbar 
8 which is carried by the rear axle structures 
and , in a manner tobe described hereinaîter. 
The engine 22 of the tractor may supp!y power 
through a clutch and propeller shaft (hot shown) 
in the housing 2, as is conventional, and power 
is transmitted to transmission geaiing (hot 
shown) contained in the transmission and diî- 
ferential housing 2. Such transmission mech- 
anism may be of any conventional type includ- 
ing a driving member for differential mechanism, 
indicated generally by the numeral 9 in Fig- 
ure 4. This differential may be of conventional 
construction and includes a bevel pinion  and 
right and left hand carrier parts 2 and  form- 
ing a housing within which are included right 
and left hand diffelential gears  and g and 
differential pinions . 
As best shown in Figure 5, the transmission 
casing 2 is provided at its rear end with a leît 
hand side wall  which is apertured or pr0 

4 
vided with a ciiculai opening . As shown in 
Figure 4, the casing includes a right hand side 
wa!l 2 formed with a simflar circular opening  
tïansversely aligned with the opening l. Since 
5 opposite sides of th casing 2} are identical, only 
the left side thereof will be described, particular 
ieïerence being had to Figures 4, 5 and 6. The 
ieft hand casing wall  is provided with a cir- 
cular mounting surface  surrounding the open- 
0 ing l. This portion of the wall } is provided 
with a circle of tapped bores  into which are 
threaded a plurality of cap screws 6 for the 
purpose of securini fo the side wall fl a fianged 
cupshaped member, indicated generally by the 
]5 numeral . The member 7 includes an annular 
portion  prefeÆably provided with a machined 
outer surface that fits within the opening  ! in the 
casing side wall }. Integral with the annular 
portion 5 is a iadially outwardly extending ciicu- 
z0 lar fiange 9 which is drilled fo receive the cap 
screws . A!so integral with the annular portion 
 is a radioEi fiange  forming, in effect, the bot- 
tom of the cup-shaped member. This radial wall 
is apertured or bored at S ! for the purpose of car- 
5 rying an anti-friction beaiing S2 which journals 
the outer end of a sleeve S ïormed integral with 
the left hand differential carrier part . A 
similarly constructed cup-shaped member  is 
provided in the opening  in the right hand cas- 
50 ing side wall 52 and this member includes a bear- 
ing  for journaling an integral sleeve portion 
$ on the right hand differential carrier part 42. 
The member 7 includes a reduced counterbore 
0] in which is cariied an inner shaft seal 
5The left hand diffelential gear is internally 
splined, as is usual, and carries the externally 
splined inner end of a laterally outwardly ex- 
tending power shaft }, which forms part of the 
mechanism for driving the left hand rear axle 
«o , the detalls of which will presently appear. 
The inner portion of the shaft extends through 
and is appiopiiately sealed by the lubiicant seal 
. A right hand power shaft 7! bas an ex- 
ternally splined inner end connected to the right 
5 hand differential gear by means of an internal 
spline on the latter. This shaft extends laterally 
outwardly to the right and forms part of the 
driving mechanism for driving the iight hand 
axle 2. The right hand member $ is provided 
50 with an appiopiiate lubricant seal 72 OEor seal- 
ing around the innei portions of the shaft 
The members  and  constitute, in effect, 
closure members for the casing side walls and 
the casing 2} is thus provided with a lubricant- 
55 containing compartment in which the tiansmis- 
sion and diffelential mechanism operate, the 
lubricant seals 8 and 2 minimizing the escape 
of lubricant from this compartment into either 
of the axle housing structures $ or l. 
0 The casing 2} is provided with bottom wall 
structure, designated generally by the numeral 
, providing a transverse bottom wall. and 
right and left hand depending wall portions 
and 7 that ex.tend below the general level of 
65 the wall 8 and provide reenîorcement means 
for the axle housing structures 9 and l. As 
best shown in Figures 3 and 4, the bottom wall 
structure 7 is arched at its upper portion, as at 
ïg, and slopes laterally outwardly and down- 
70 wardly in opposite directions, as at  and 
respectively, to provide, in effect, a longitudinally 
running tunnel substantially on the longitudinal 
center line of the tractor. The sloping portions 
} and ! blend respectively with the depending 
75 side wall portions 77 and 75 (Figure 4). The 
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depending wall portions 11 and I$ are 
respectively wth p0ckes or eesses 82 anl 83, 
which are preïerably ciculr n bxial On a 
transverse axis bël0w nd fo the :zgar  :the 
transverse axis oï the pwer ShtS 10 d . 
The léft hand Csing 'wall $8 ncludes, s a 
tuaton o the mountg sfce $4 kbuhd the 
circar openg 5, a machined moting :sur- 
ïace $ which covers a substntialrëa :0ï the 
wall  @, inclung that p0ri0nëf fhe Wall s- 
founding the circular recess 0r ïpbCët 8. 'I% 
will be noted from Fige 5 %ht :the .degeding 
wall structure 8 has a .:Subtntiil loniud-inl 
eent and is projeCtëd f0ardlO p01t Sb- 
stantially directly below the ciseler  opeg:5, 
as indicatëd af @. This :Portion may 
lieved or rcesed:at-'8; and thë:ëgg por- 
tion oï the depenoEng wall structure ]8, may be 
ïuher relieved orrecessèd,:as::at,,8. e ar- 
rangement  such that the entire vertiêat mot- 
ing sïace, inclùding the portions ,5gnd 
may be mached in one oPerai6n. :it-will be 
derstood oï cose :that the opposïte,slde wall 
52 and depenng wall poi5n '] ::are similarly 
ïormed. 
 best shown in ge 4, thelëft hand axle 
housg structure 31 is -genërallY in:t che ï0rm 
a T lying on its side, with he-Cr0ssbar of the 
T extenng vertieally nd th .ïeg ëxtending 
horizontally. In this cäse te lëg:5ion 0f ,the 
T extends laterally to the leït. In:e gse 
the right hand axle sructure ':e leg :5fthe 
T portion would extend lateraliy :fo :the Mght. 
Sïnce the ae housing'strutures :are ïdentical, 
oy the leït hand structure-will be escribed 
in detail. her, as will hereafter e 0nted 
out, the axle hoing sructes :and t are 
interchangeable ïrom the right ço the léït hand 
side oï the casing or viceversa. 
The vertical part oï the leït han :xle housi 
structure 3l includes an upper portion , which 
receives or encloses an outer p0bn 0ï the:power 
shot ?, and a lower housing Poion: , Which 
depends fo a substantial distance bëlow the :gen- 
eral level of the bottom wall ï oï he esing:2. 
The portio 9 and:gl ae, /6 C0urse, ntegral 
and are joined by an innervërticalWall 92' which 
lies flh substantially throushout is gè agaimt 
the machined outer surface includihg the 
tions 54 and 8 o£ the lït hn 'csg gîde Wgll 
58, the two jtap0ded wlls :being iily se- 
ced together  ïom, in effect, :a unît ver- 
tical wall structure. The :seing meg for 
coecting the axle housing structure' 31 tothe 
leït hand side wall oï the casing 2 inCludes a 
pluraHty oï tapped bores:9$ in the slng side 
wall and a plurality of cap scews 9passed 
throug'h drilled or aperted ears 95 inëgral with 
the inner wall structure o the,:xle hasing. 
Since the lower portion 91 'of the a:le hùsing 
31 includes tle lower part oï te wali:92, he 'xle 
hoing will be rêeorced by 'te redbcg 
structure 6 at the bott0m ofhe csg . 
The lower portion of thewall@2is Dr8ided ih 
a circular apeureUr bore  in:tanvëçseklign- 
ment with or coaxial with the Tces 83ïn:the 
depenng wall portfon 8 bï te'äSg. Thîs 
bore includes bearing mea ' C0misig gnnti- 
friction beang ]. 
e laterally-ouWardly xtending/drGon of 
the T that ïorms the housingstructe 31 c5m- 
prises a generally tubular axle hoing"98 Which 
is relatively .long 'an nàow. The::.ohtrend 
'oï the tUbular axle hoihg :ïs':ïnëmllY 
duced and provided with beang means m the 

:eebm dr an ahifiisn bëïiflg . 99. This bëar- 
:ïng ..is coaial Wi:th 'he bëiïng 9 :rëvi0usly 
'ëcibed as :beifig r'eeësgëd in the-inhër 11 
.-sructure c0mpig :the .wall 'portiohS ] and 
5 92. The bearings 9] .kh ' 99 e .rathër  widely 
spaced apgr:t in aeoddnce ith the :ëtreme 
iength 0f the -tub-r hi @8. e ier- 
mot end of the teït 'hand driving :axle 3 is 
.... .tdPëred at I @- affd :further fedUced af' I  l. The 
10 'reducëd portion .l:l «is j0naled in :the :be'ring 
9] and i-sfuher p0ided ith an axial.tpped 
.bore ]2 Whïch :ëceives 'a cgp scew I @3 that 
passes thugh a :reaing membër  . The 
tà.pere Poi'ti0n  @ @ èf :e :xle,  hs m0ted 
15 thëreSn-an keYd :thërèf0 :a :rbtatable mëmber 
,in 'the f0rm of,a relgtiyely :lrgea! drive,gear 
le@. This gèar :is t0cated :oufaroEy of but 
-dl0sely P'rox]te t0 ::he Nègrig 7. The cap 
sCrew e3, t0gëthër ith the-retaining member 
20 I, and a washér , interpdsed between :ethe 
gear and beaing, geces :the bearing and-gear 
fo te axle. The ::baring 7 is held gait 
gxial inward 6vëmënt by mëns of a snap 
:ring I@7. The Curer end of the ,tubUIgr axle 
25 housing -8 includës an PeAured cp I  which 
retors he e2ing 99 and whibh includes a 
lubrcänt and rt seal 
The upper Pri6n oI the axle hous,fl]g wall 
' adjacent the-uppér :hoing p0tion 9 is 
0 :6vided with 'be#ing ,caiër means and to 
thïs ënd is set back tteaÏly, as-a tl, with 
respect fo the rëmgindér of the :wall :2. This 
wall portion I f@ is Pertmed at [ [ oaxially 
with the circular opening @l in the csing side 
35 Wall  and Caries therëin a figned ring 2. 
The-flged part, of thë:#ihg   2- is seced fo 
the ier fce of thewall oAion I, Pfefer- 
ably by cap screws i I, and the outside :EEämeter 
0f the flange is Such as to fit rathër closely 
40 W]thin a macnd ier surface i] on the 
au]ar portion 8 5f the cp:shapea member 
'?. The arrangement is such that the flange 
0n fhe ring 2 Cooperates With the inner sur- 
face /4 on the mèmbër  fo se#e as pilot 
5 :mea-ns when the ame housing 3 is assembled 
fo -the casing , the mëmber @ first being 
asembled fo the casïng-2-and the fianged ring 
I2 bëing Prelinarfly assembled fo fhë Wa]l 
orion  of the ax]e housing 
The uppér hoing portion 9 incldes outer 
wall srùcte I   iAtegral ifh the tubular 
axle hoing Portion-The all portion 
is ,laëally SPaced buwaroEy IrÖm the inner 
wall poion I] .and is prbvided with an in- 
tegral inwardly extending sleeve I  coaxial with 
55 the flanged ring I:ï2. eThe-sleeve opens out- 
waroEy through the wdil lt and is provided 
ifh an inaer end POrtion :terminating short 
of ndspaced dxillY ,öwadly fr0m the :îner 
60 -,5i0n of the flanged ring tf2. The sleeve 
dï Cose èncfl'cles te 'buter portion of the 
Pber .shït 0 nd :is 'provîed ith n anti- 
ïr]c]on bedng I] îor jo'nling the shaït. 
e flnged ring  :i2 crries a second nti-ïric- 
ion 5erg ii ï0r jonng the shot 
PiOn thereoï spc'd axilly inrdly ïrom 
the bering iii. Tt potïOn oï the poer 
shït ]0 tht exten  xilly Uatwrdly beyond 
the outer ]1 J if 0 the x]e housiag,structure 
3i is sp]ined or otheise connected fo brke 
mechnism, incted gëerHy by the nerl 
I0. This mechnism my be  ny cònven- 
tiol cmtruct]on d:]s here ho ' s::  brke 
oï the :sk :type, the structure :nd op:ërgion 
oï ch will be ïmir fo those slled in the 

5O 

65 

7O 

75 



art; therefore, further description of the brake 
mechanism is deemed unnecessary. The brake 
mechanism is enclosed by a cover or closure 
structure in the form of a cup-shaped housing 
2 secured fo a machined outer surface of the 
outer wall |5 by a plurality of cap screws 
only one of which appears in Figure 4. 
As previously stated, the wall structure pro- 
viding the casing 2(] establishes a first lubri- 
cant-containing compartment which is preïerably 
separated from the lubricant-containing com- 
partment formed by the axle housing structure 
3 . Inasmuch as the braking mechanism 
will be adversely affected by lubricants, itis 
desirable to keep the lubricant in the gear hous- 
ing compartment from escaping into the com- 
partment provided by the brake housing 2|. 
Part of the means for preventing such escape 
of lubricant includes inner and outer annular 
grooves 23 and 24 formed in the interior sur- 
face of the sleeve |8. A lubricant seal .5 is 
interposed between the grooves and surrounds 
the power shaft 75. A drain hole |26 is pro- 
vided ai the bottom oï the inner groove |2S for 
the purpose of dïaining lubricant from the 
groove back into the interior of the axle bous- 
ing. The shaft 70 carries for rotation there- 
with an off slinging means 27 which extends 
radially outwardly from the shaft substantially 
within the confines of the groove $. The outer 
groove 24 is communicated with the exterior 
oï the housing  by means of a drain passage 
128 preferably drilled upwardly through the ver- 
tical section of the outer housing wall  5. It 
will be noted that the exit of the passage 28 is 
ai a point on the wall |5 radially outwardly 
of the brake honsing 2, so that lubricant 
drained ïrom the outer groove  will not drain 
into the brake compartment. That portion of 
the power shaft 7 intermediate the bearings 
 and 8 is splined and carries for rotation 
therewith a driving part in the form oï a gear 
or pinion 29 which is in constant mesh with 
the final drive gear 5. During operation of 
the tractor, rotation of the gears  and 
will convey lubricant upwardly from the supply 
in the bottom of the housing 3 fo the bearings 
7 and 8. Any lubricant that finds ifs way 
along the shaft toward the casing 20 wili find 
ifs progress impeded by the seal 8; further, 
centrifugal force from the shaït will tend fo 
throw the lubricant off against the interior sur- 
faces of the flanged ring 2 and member 57. 
In any event, should lubricant escape past the 
sea! 58, if ll drain into the compartment in 
the casing 2, which is immaterial. On the 
other hand, lubricant escaping fo the left along 
the shaft  will, if if gets past the seal |25, 
be prevented from entering the brake mecha- 
nism compartment by virtue of the fact that 
will be thrown off the shaït into the outer groove 
, whence if wili drain outwardly through the 
passage 28. The off slinging means 27 oper- 
ates fo minimize fo the greatest extent possible 
the amount of lubricant that will get past the 
seal 25, since this means wili throw the lubri- 
cant off fo the groove 23, whence if wili drain 
through thepassage or opening 26 back in 
the cornpartment of the gear housing. 
The lubricant-containing capaity of the 
housing structure $ is established by a lower 
closure or cap member 5 which is secured fo 
the lower portion 9 of the housing  over an 
oPening | through which the lower portior of 
the gear |5 projects. The construction in this 
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respect may be simflar to constructions already 
-known. 
Adding fo the compactness of the structural 
relationship between the casing 2. and the axle 
5 honsing structure 3, is the provision in the set 
back wall portion  | of the axle honsing wall 
of a plurality of openings 48 in which the heads 
of the cap screws 56 are recessed or accommo- 
dated. 
10 The foregoing, completes the description of the 
infernal components of the improved structure. 
For the purpose of clarifying the description and 
readily identiïying the various parts between 
the right hand and left hand structural units, 
15 particular reference will be had fo the left hand 
unit and reference numerals will be applied 
thereto. Similar parts in the right hand unit 
will be designated by the saine reference nu- 
merals fo which will be added the letter I where 
2O the parts are common fo both units. 
The tubular axle housing portion 98 o the 
axle honsing structure 3  includes thereon a pair 
of axially spaced en!arged portions having an- 
gularly related outer surfaces arranged in such 
5 ashion as fo form a square, as ai 4 in Figure 
6. There are preferably two such portions on 
the tubular axle housing 98 and these serve for 
the mounting oî implements on the axle struc- 
ture. This particular means forms no pa't oï 
30 the present invention and is iliustrated here only 
for the purpose of indicating that this tractor 
is so equipped. 
The tractor is further shown as including a 
rear mounted belt pulley 4, the drive for which 
35 may be of any conventional construction and 
which is not ilinstrated inasmuch as if forms no 
part oî the present invention. 
As best shown in Figures 5 and , a straight 
line drawn through the axes of the shaft 7 and 
40 axle 4 is inclined ai an angle of 45 degreês, 
thus locating the axle axis rearwardly and be- 
low the power shaft axis. As stated above, if is 
a feature of this invention that the axle housing 
structures  and  are interchangeable ïrom 
45 side fo side. Since tkese structures may be 
manuïactured from identical patterns and un- 
dergo identical machining operations, if Will be 
seen that great savings in production are real- 
ized. The design of each axle housing struc- 
50 ture is such that in most cases each comportent 
oï each structure is utilized in the saine fashion 
reiardless of whether the structure is mouned 
ai the right hand or the leït hand side oï the 
casing 2. If there are exceptions fo this pro- 
 cedure, the related parts are used in related 
manner. 
The bottom of the lower housing portion 
that surrounds the opening $ is fiat and when 
the housing structure is attached to the casing 
69 2 this bottom portion is ai an angle of 45 de- 
grees, as indicated ai t in Figure 6 and at 
in Figure 2. ïhe attached ciosure or cap 35 is 
provided with first and second angularly related 
surfaces t and . The angle between these 
65 surfaces is preferably 90 degrees, fo accord with 
the 45 degree angle that the honsing structure as 
a whole assumes. The wall portion t t7 is pro- 
vided with a removable plug tt0 and the wall 
portion t4 is provided with a removable plug 
70 tSO. When the honsing structure is utilized ai 
the left side of the tractor, the plug t 5 is a filler 
plug provided for the purpose of adding lubri- 
cant fo the gear housing, whereas the plug t t9 is 
a drain plug. When the housh]g structure is 
75 used at the opposite side of the tractor, the posi- 
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tions and functions of the plugs 4 and 0 are 
re.versed. 
 Aibëst shawn i Figures 2 and ô, the housing 
strfidturë 3! is prded Wit a second off ain 
pasa:g e l which is similar fo the off drain 
pssage 12a. in thatitcommunicates with the 
outer off gro0ve. 2; however, the off passage 
 is af a90 degree angle to the passage 8, so 
th:at when e xle housing unit is t the lef 
side. of the tractor, the passage. 128 extends 
d0wnwardlF and sëçves fo ain the gro0ve 
hile thepassage I extends horizontally and 
is idle. On the other hand, when the axle hous- 
fng Structe is at the right hand side oï the 
trctor, the passage I is ertical and serres fo 
drain the groove 12 while the passage 128 
hen  horizontal and ie.  
 previo!y stated, the tractor 'awbar 8 
carried ythe axle housing St.uctures 3 and l. 
For this pu@ose, the axle housing structure is 
Providëd th opposite end surfaces provided 
respective!y with mounting pads 16 and 
The e pÇds are inclined t I  e of 45 d_ 
ee. In the cs of the left hand axle housinz 
structure Sl,the moting pad IS8 is the for- 
waçd ad lowerpad (Figure 6), whereas the pad 
I. is an upPer and rearwrd Od (see also 
ge 3). en the housing structures are 
versed ïrom side fo side, e moahting pads are 
als0'eversèd, ' best Showfi in Figure 2. 
The draw-ba ïS of U-shaPed construction 
and includes a pair of parallel ïorwardly ex- 
tedig legsl $fl and 16 I, ead öf which includes 
a  Sflrïng- bracet I :2 "ïor attachent fo 
the m6fing Pad"l ö he let hand x!e 
structure nd thëmouting pgd 15 on the right 
hndlx]e tuture'. " Each of the cap members 
16 an ÏR incides  depending portion 
an -I6R, respëc{içCy, on ech 10 which is car- 
riëd an aPerurèd plate I. Each oï ghe 
bar-legs I and Ï6l caEiës a locking means I 
coPeatin  espectivëÏy with thë locMng plates 
I the detailed cotucion of which is shown 
in Uited StC Patënt N0. 2,53,096 Since the 
drawba 8 is aried for vertCa1 Swinging moye- 
mënt ofit a-horizontal as 5y mean oç the 
bèarinbrackets 162 the 10cMng means 
16 Pr6videsens or'ho!ng the drawbar in 
va.rioqs p0itios o verticai :Çd]us{ment 
The tractor may also be equlppd with the 
usual reaa.rdlYëteflding p0wër%àke-off shaft 
I, Wch may be diven in any Conventional 
maeç ïomthe trnsmissbn mechanism (hot 
Lateral adjustment of the wheels 3 and $ re- 
spectveïy n  ies 2 ad Ïoç {hè Pupose 
of ryingthë tread o gë/tractor iS accom- 
plihe bym¢D ofsding he Wheeis &ully on 
hg Çes A pefeçre d form o construction pro- 
vided for th cçoplishment of this ustment 
is indicted in igue 3, where  portion of the 
lët "hnd el S hs been broken wy 
ilistie wht  b conventionl s9lit hub 
cOq'traction , Whioh seC i the Conven- 
he axle. asmuch as such constructions are 
Wëil Kfl0wnl ig isdeëmed: fi5céSary fo de- 
scribe %hë Saine in detail hëe]  Ït should be 
udrst00d, f course, hat a Sïlar ctrucLion 
is 6Vided 0r thëiht hand heel 3a. : .... 
Figure 3 further desiates in boken lines ai 
I g air 0f idely Pacëd fr0nt wheels which 
mgy be Part of a :conventïonal Wide tread 
thmënt 'ubstituted for thë usual centrally 
15Cá font hëC SCrab1 trCk 2] Since such 
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wide tread axle attachments are conventional, 
ïurther illustra.tio n and description the.reof is 
believed fo be unnecessary here The widely 
spaced Wheels 175 are shown in 'cbnne6tion wfgh 
5 spaced ClroP r0Y«s. indicated t A,:B,"nd c. I-t 
will be noted that the centèr crop row Big sub' 
stantially on the longitudinal conter linge ofthè 
tïactor and is centrally between the front wheels 
7 and between the rear wheels 33 and 5. 
10 will be further note d that he c'_sing' b0çtom 
stïucture , Which bas herefl]beïorè been de- 
scribed as Providing a longitudially ekgending 
tumel, is centrally above the cëntC"r¤w'B. If 
it be assunqed that the crops growifi ïn thë rw B 
15 are as high aS those usual!y ciltivate'd, suchas 
corn or examPle, if will be seen that the ufinel 
structure provides adequate clearance space be- 
tween tte depenling housing p0tions of the axle 
housing structures. If will fflrther be noted that 
20 the crops at And C are justinside the rear 
wheels  and 3- ;espectiveiy. If the tr[cto were 
a conventional 'tricycle type tractor Of he kind 
having depending housings ai 'the outer ends of 
an arched axle'construction, ùch depending 
25 housings would be aPproximately above the croPs 
in the r0ws A and C. Now, if if be ssumedtha 
these crops were aller,it will be seen tht 
such depending housings would pass directly 
over or throùgh the Crops, a regult  tht is hot 
30 desirable. in thé foreg0ing descriptibn and'illUs- 
tration by way of example, ït shold be assumed 
that the tractor will'have moanted there0n an 
irnplement of the usuel type used in culivat-in, 
in which case the drawbar 3 will be removed 
35 or will te swung vertically about ifs Pivotal con- 
nections 2 fo dispose the transvdrse portion 
thereof ai a sufficient height fo clea-croPs in 
the central row B. 
In row crop operations in which the tractor is 
40 operated as alstrictlY tricycle type with the steer- 
able ïront wheeled truck 2 inplace oï thewide 
tread wheels of the wide tï'ead attachment 
if will be seen that the ze!atively Closely spaced 
depending housing portions will cear Cröps 
planted in other row spacings than those illus- 
45 trated. In addition fo the ïunction oï providing 
a central clearance space between the depending 
housings, the tunnel structure 7 provides ïor 
reezforcing the side portions of the transmis- 
sion and differential casing 2 and further re- 
50 enîorces the inner portions of the ax!e housing 
structures 0 and  I, enabling the use of the re]a- 
tively long tUbular ame housing portions  and 
98. In tractors in which the depending portions 
are ai the outr ends of the tubular axle bous- 
55 ings, the attaching surïaces between the housings 
and the central casing are of relatively small 
areas and additional and costly means must be 
provided ïor making these parts suciently 
strong for the purposes intended. 
60 n the tractor of the type referred fo, the axles 
propelling the traction wheels are relativèly short 
and are usually carried on a pair of relatively 
closeiy spaced bearings which adequately support 
the saine. In the present case, adequate 1ovi- 
65 sion is ruade for supporting th drive axles 
and  by rneans of the relatively widely spÇced 
bearings 9 and 0S. if will be noted that these 
bearings are as widely spaced as Possiblë in the 
axle housing structures,which is a' dïstinct 
ï0 vantage over the location oï the inner bearing, 
for cxamp!e, fo the leït of the gear I{}. The 
relatively widely space d location oï the :bCrings 
9 and 99 is important from the standp0int of 
minimizing b.ending mmen_ts that my occur 
75 in the axles b_ecause 0 théir extreme ]ength: 



,601,558 

11 
Other ïeatures and objects oï the invention 
have been pointed out above. Still other fea- 
tures of the invention will undoubtedly occur 
to those sldlled in the art and if is hot intended 
that the precise and detailed description and 
illustration oï the preïerred ïorm oï the inven- 
tion exclude other applications oï the invention, 
for the invention is capable of numerous modi- 
fications and alterations without departing ïrom 
the spirit of the invention as defined in the 
appended claims. 
What is claimed is: 
I. In a tractor: a longitudinal body structure 
including a casing having an apertured side 
wall; a housing alongside the casing and open 
in transverse alinement with the casing wall 
aperture, and having a laterally outwardly 
spaced outer wall provided with a sleeve por- 
tion opening outwardiy through said outer wall 
and projecting axially inwardiy toward the cas- 
ing wall and having its inner end spaced from 
said casing wall; drive means in the casing in- 
cluding a transverse rotatable member extend- 
ing through the casing wall aperture and through 
the sleeve and projecting outwardiy ,beyond the 
outer wall of the housing; ch'ire means in the 
housing including a rotatable part on the 
tatable member between the casing wall and the 
inner end oï the sleeve; means providing an 
annular lubricant groove in the inside surface 
of the sleeve between the inner end oï the sleeve 
and the outer surface of the housing outer wall; 
brake mechanism connected to the rotatable 
member outside and adjacent the outer wall oï 
the housing; closure means secured to the hous- 
ing and enclosing the brake mechanism; means 
providing a lubricgnt drain including a passage 
communicating with the lubricant groove and 
opening through the outer surface of the hous- 
ing outer wall radially outwardiy of the brake 
mechanism closure means. 
2. In a tractor: a longitudinal body structure 
including a casing having an apertured side 
wall; a gear housing alongside the casing and 
open in transverse alinement with the casing 
wall aperture, and having a laterally outwardly 
spaced outer wall provided with a sleeve portion 
opening outwardly through said outer wall and 
projecting axially inwardly toward the casing 
wall and having its inner end spaced ïrom said 
casing wall; ch'ire means in the casing includ- 
ing a transverse rotatable shaft extending 
through the casing wall aperture and through 
the sleeve and projecting outwardiy beyond the 
outer wall of the housing; drive means in the 
gear housing including a gear on the shaft be- 
tween the casing wall and the inner end of the 
sleeve; means providing a pair of axially spaced 
annular lubricant grooves in the inside surface 
of the sleeve, one adjacent the inner end oï the 
sleeve and the other adjacent the gear housing 
outer wall; brake mechanism connected fo the 
shaït outside and adjacent the outer wall oï the 
gear housing; closure means secured to the gear 
housing and enclosing the brake mechanism; 
means providing a lubricant drain hole in the 
sleeve and communicating the Inner lubricant 
groove with the interior of the gear housing; 
and means providing a second lubricant ch, aih 
ho!e including a passage communicating with 
the outer lubricant groove and opening through 
the gear housing outer wall radially outwardly 
oï the brake mechanism closure means. 
3. The invention defined in claire 2, ïurther 
characterized in that: the shaït carries a ro- 
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tatable lubricant-slinging means in substan- 
tially radial alinement with the inner lubricant 
groove. 
4. An agricultural tractor, comprising: a longi- 
5 tudinal rear casing including opposite vertical 
side walls and a bottom structure ïormed as a 
longitudinal tunnel having an arch portion pro- 
viding a bottom wall in the casing and a pair 
of rigid downwardiy extending side portions 
I0 spaced apart laterally and integral with the bot- 
tom wall and respectively providing integral de- 
pending extensions of the casing side walls, each 
of said depending extensions having a latera!ly 
outwardly opening pocket; depending housings 
15 respectively at opposite sides of the casing, each 
housing having an inner portion rigidly but re- 
moçably secured to the proximate side wall and 
depending alongside and additionally secured 
rigidly but removbly to the proximate depend- 
2O ing extension, the inner portion of each of said 
housings having an opening alined transversely 
with the proximate pocket; means on each de- 
pending housing including a laterally outwardly 
extending tubular axle housing transversely 
25 alined with the proximate opening and pocket; 
and an axle rotatably carried by each axle hous- 
ing and extending laterally outwardly therefrom 
and having an inner end portion passing through 
said proximate opening and into the associated 
30 pocket. 
5. In a tractor or the like having a longitu- 
dinal body structure: a transmission casing con- 
nected to the body structure and including a 
vertical side wall having an outer mounting ïace 
35 and further being provided with a circular open- 
ing therethrough on a transverse axis; drive 
means in the casing including a transverse shaft 
extending axially through the side wall open- 
ing; an outwardly opening, cup-shaped mem- 
4O ber including an annular portion fitting the side 
wall opening, a radial wall portion over the 
opening and having a central aperture through 
which said shaft extends, and an annular ra- 
dial mounting fiange joined to the annular pot- 
45 tion and having an outer surface external fo 
the casing side wall and an inner surface ly- 
ing against that portion of the casing wall outer 
face that surrounds said opening; a plurality of 
cap screws securing said member to the casing 
.50 side wall and having their heads laterally out- 
side the outer surface of said mounting fiange; 
and a housing alongside the casing including 
a pilot portion rigid thereon and surrounding 
the shaft and projecting into and received by 
55 the cup-shaped member, and a second portion 
radially outside said pilot portion and secured 
to the casing side wall and recessed to accom-. 
modate the heads of the aforesaid cap screws. 
6. In a tractor or the like having a longitu- 
6o dinal body structure: a transmission casing con- 
nected to the body structure and including an 
upright side wall having an outer mounting face 
and further being provided with a circular open- 
ing therethrough on a transverse axis; drive 
65 means in the casing including a transverse shaft 
extending axially through the side wall opening; 
an externally flanged cup-shaped member over 
the side wall opening and having a central aper- 
ture to receive the shaft; means inciuding the 
7O externally flanged portion oï said member for 
securing the member to the casing side wall 
so that said member ïaces outwardiy but pro- 
jects within the casing; bearing means carried 
by said member coaxially within said central 
75 apert!re and inwçdly of the casing side wall 
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fo journal the shaft; a housing alongside of and 
secured fo the casing side wa!l and including 
rigld therewith upright wall structure juxtaposed 
over the outer face of the side wall and over 
the cup-shaped member and apertured fo re- 
.ceive the shaft, said structure including rigid 
therewith a bearing carrier coaxially supported 
on the cup-shaped member; and second bearing 
means carried by said bearing carrier and 
cessed in the cup-shapeç] member and coaxia! 
with and closely spaced outwardly from said 
first bearing means fo journal said shaft out- 
side the casing. 
7. In a tractor or the like having a longitu- 
dinal body structure: a transmission casing con- 
nected fo the body structure and including a 
vertical side wall having an outer mounting 
face and further being provided with a circu- 
lar opening therethrough on a transverse axis; 
drive means in the casing including a trans- 
verse shaft extending axially through the side 
wall opening; an externally fianged cup-shaped 
member substantially closing the side wall open- 
ing but centrally apertured to receive the shaft; 
means including the externally fianged portion 
of said member for securing the member fo 
the casing side wall so that said member faces 
outwardly; bearing means on said member co- 
axial with the central aperture therein o jour- 
nal the shaft; a housing alongside the casing 
including rigid therewith a portion surrounding 
the side wall opening and a wall portion 
cured fo the casing side wall and apertured to 
receive the shaft; a fianged ring fixed fo the 
housing wall portion and encircling the shaft 
and recessed and supported in the cup-shaped 
member; and second bearing means .carried by 
said ring for journaling the shaft within the 
housing. 
8. In a tractor having a longitudinal body 
structure: a transmission casing connected fo the 
body structure and having a vertical side wall 
provided with an outer mounting face and hav- 
ing an opening therethrough; drive means in 
the casing including a part extending laterally 
outwardiy through said opening; said casing 
having a portion rigid therewith provided with 
a laterally outwardly opening pocket in the 
mounting face thereof spaced from the side wall 
opening in the plane of the outer mounting face; 
a housing alongside the casing and removably 
secured thereto, and including rigid therewith 
a laterally inwardly projecting portion received 
within the side 'wall opening and apertured to 
receive the aforesaid drive part; and a trans- 
versely extending drive part carried by the hous- 
ing and spaced from said projecting portion on 
the order of the spacing between the side wall 
opening and side wall pocket, and including an 
axially inwardly projecting portion recessed in 
said pocket. 
9. In a tractor having a longitudinal body 
structure: a transmission casing connected fo 
the body structure and having a vertical side 
wall provided with an outer mounting face and 
having an opening therethrough; pilot means 
carried by said wall in the opening therein and 
including a removable centrally apertured cir- 
cular member having an outer peripheral sur- 
face lïtting the opening and an inner annular 
surface concentric with the opening; drive 
means in the casing including a part extend- 
ing laterally outwardiy through the aperture in 
said member; means removably securing said 
meraber fo the casing side wall; said casing 
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having rigid therewith a portion provided with 
a laterally outwardiy opening pocket in the 
mounting face thereof, said pocket being spaced 
from the member in a radial direction as re- 
5 spects the axis of the drive part; a housing 
alongside the casing and removably secured 
thereto, and including rigid therewith a laterally 
inwardly projecting element having peripheral 
portions piloted in and received by the inner 
I0 annular surface of the member and apertured 
to receive the aforesaid drive part; and a trans- 
versely extending drive part carried by the 
housing and spaced from said projecting ele- 
ment on the order of the radial spacing between 
15 the side wall opening and side wall pocket, and 
including an axially inwardiy projecting por- 
tion recessed in said pocket. 
10. In a tractor: a longitudinal body s£ructure 
icluding a drive mechanism casing provided 
20 with a side wall and with bottom wa]l struc- 
ture and containing drive mechanism including 
a laterally outward!y extending rotatable pro't; 
a housing removably mounted on and alongside 
the casing side wall, and including an upper 
25 portion receiving the outer portion of said 
tatable part and a lower portion depending be- 
low the level of the casing .bottom waI1 struc- 
ture; said housing including an inner vertical 
wall adjacent fo the casing side wall and 
30 pending below the casing bottom wall structure 
fo fie vertically coextensive with the lower hous- 
ing portion; bracing means extending inwardiy 
and upwardly from said inner vertical wall fo 
and rigidly Joining the casing bottom wall struc- 
35 ture; said inner vertical wall including an open- 
ing communicating laterally outwardly with 
lower housing portion and said bracing means 
being laterally recessed inwardly in aline- 
ment with said opening fo provide a pocket; 
,i0 first bearing means cam-ied in said opening; 
means on the housing including an outwardiy 
extending tubular axle housing in transverse 
alinement with and having ifs interior opening 
inwardly toward said opening in the inner ver- 
45 tical wall; second bearing means af çhe outer 
end of the axle housing coaxial with said first 
bearing means; an axle extending transversely 
through the axle housing and having a'n inner 
end portion journaled in the first bearing means 
50 and journaled ai a laterally outwardly spaced 
portion thereof in the second bearing means; 
drive means in the housing including a first 
member on the aforesaid rotatable part, and a 
second member drivably connected fo the first 
55 member and mounted on the axle .between the 
first and second bearing means and closely 
,jacent the firsç bearing means; and securing 
means on the inner end of the axle and 
commodated by said pocket. 
WILLARD tt. :bIOR, DENSON. 
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